Design of Wireless Sensor Network for Monitoring of Soil Quality Parameters  by Georgieva, Tsvetelina et al.
 Agriculture and Agricultural Science Procedia  10 ( 2016 )  431 – 437 
2210-7843 © 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the University of Agronomic Sciences and Veterinary Medicine Bucharest
doi: 10.1016/j.aaspro.2016.09.011 








University of Ruse, Department of Automatics and Mechatronics, Studentska Str. 17, Ruse 7017, Bulgaria 
$EVWUDFW
'HVLJQRIZLUHOHVVVHQVRUQHWZRUNIRUPRQLWRULQJRIVRLOTXDOLW\SDUDPHWHUVWHPSHUDWXUHKXPLGLW\FRQGXFWLYLW\DQGDFLGLW\LV
SURSRVHG LQ WKH VWXG\ 7KH VWUXFWXUH SDQHOV DQG EORFN  GLDJUDPV RI JUDSKLFDO XVHU LQWHUIDFH LQ WKH VRIWZDUH /DE9LHZ DUH









3UHFLVLRQ IDUPLQJ LV D QHZ WHFKQRORJ\ WKDW DOORZVPDQXIDFWXUHUV WR DGHTXDWHPDQDJH WKH ODQG GHSHQGLQJ RQ
VSDWLDOO\GLIIHUHQWLDWHGLQIRUPDWLRQ,WLVDQLQQRYDWLYHWHFKQRORJLFDODQGLQIRUPDWLRQEDVHGLQWHOOLJHQWDSSURDFKWR
LGHQWLI\LQJ DQDO\]LQJ DQGPDQDJLQJ WKH YDULDEOHV WR REWDLQ SURILWDEOH SURGXFWLRQZLWK RSWLPXP SURGXFWLRQ DQG






© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the University of Agronomic Sciences and Veterinary Medicine Bucharest


























5HGXFLQJ WKH QXPEHU RI VHQVRUV UHVXOWV LQ DQ LQFUHDVH RI WKH HQHUJ\ QHWZRUN2Q WKH RWKHU KDQG LQ RUGHU WR
UHGXFH WKH HQHUJ\ RI WKH QHWZRUN LW LV QHFHVVDU\ WR DGG VHQVRUV 7KHUHIRUH WKH DLP LV WR GHWHUPLQH WKH EDODQFH
EHWZHHQ WKHQXPEHURI VHQVRUVDQGHQHUJ\FRQVXPSWLRQ LQYLHZRI WKHEDVLFSDUDPHWHUVEDVHGRQ WKHQXPEHURI
PHVVDJHVWUDQVPLVVLRQWLPHLQIRUPDWLRQWKHWRWDOQXPEHURISDFNHWVVHQWDQGWKHDPRXQWRIORVVRILQIRUPDWLRQ
0DWHULDOVDQG0HWKRGV




GHYLFHVRQ WKHQHWZRUNEDVHGRQ WKHDYDLODELOLW\RI LQWHUPHGLDWH URXWLQJGHYLFHV XQLWV7KHUHDUH WKUHH W\SHVRI
QHWZRUN=LJ%HHQRGHVFRRUGLQDWRUREOLJDWRU\DWOHDVWRQHRIHDFK=LJ%HHQHWZRUNDQGLQLWLDOL]HVWKHIRUPDWLRQRI
WKHQHWZRUNDQGSHUIRUPVD IXQFWLRQDV LWVFRRUGLQDWRU PDQDJLQJQRGH LW FDQZRUNDVD URXWHUDIWHU VHWWLQJ WKH
QHWZRUN URXWHU  DVVRFLDWHG ZLWK =LJ%HH FRRUGLQDWRU RU DQRWKHU =LJ%HH URXWHU LQYROYHG LQ WKH WUDQVPLVVLRQ RI
LQIRUPDWLRQEHWZHHQQRGHV LQ WKHQHWZRUN5HJDUGOHVVRI WKHLU SXUSRVHGHYLFHV LQ=LJ%HHQHWZRUNXVXDOO\KDYH
V\QFKURQRXV DQG DV\QFKURQRXV FRPPXQLFDWLRQ LQWHUIDFHV DQDORJ  GLJLWDO FRQYHUWHUV GLJLWDO LQSXWV DQG RXWSXWV





SODWIRUP WR LQGLYLGXDO URXWHUV DQGPHDVXULQJ VHQVRUV LQ WKH=LJ%HHQHWZRUN7KURXJK LW HQWHUV WKHPHDVXUHPHQW
LQIRUPDWLRQIURPDOOWKHPHDVXUHPHQWVHQVRUVFRQQHFWHGWRD=LJ%HHQHWZRUNQRGHV
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2.2. Graphical user interface structure 
7KHJUDSKLFDO XVHU LQWHUIDFH *8, DLPV WRPDQDJH ERWK LQLWLDOL]DWLRQRI WKH=LJ%HHQHWZRUN DQG WKH IORZRI
LQIRUPDWLRQ UHFHLYHG IURP WKH VHQVRUV 7KURXJK LWV SURJUDPV SURYLGLQJZHEEDVHG SODWIRUPPDNHV FKHFNLQJ WKH
UHOLDELOLW\ RI GDWD VRUWV WKH GDWD REWDLQHG UHFRUGHG WKHP LQ D GDWDEDVH DQG SUHVHQWV WKHP WR WKH XVHU LQ DQ
DSSURSULDWH IRUP 7KHUHE\ SURYLGLQJ WKH XVHU ZLWK DFFHVV WR FKURQRORJLFDOO\ UHFRUGHG GDWD ZLWK WKH UHVSHFWLYH
LQWHUFRQQHFWLRQVEHWZHHQWKHP
%\ DSSURSULDWHO\ GHVLJQHG JUDSKLF RU ZHE LQWHUIDFH GHYHORSPHQW SODWIRUP SURYLGHV WKH GDWD UHFRUGHG E\ WKH
DGMDFHQWSHULSKHUDOVPRQLWRUSURMHFWRURUUHPRWHO\YLDORFDORUJOREDOQHWZRUN
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)LJ6XEPHQX³6HQVRU´RIWKH*8,
2.3. Hardware design 
'HYHORSPHQWRIWKHZLUHOHVVPRELOHV\VWHPIRUPHDVXULQJDQGPRQLWRULQJRIWKHPDLQTXDOLW\VRLOSDUDPHWHUVLV
EDVHG RQ $UGXLQR PRGXOHV 7KHUH DUH XVHG PRGXOHV ZLWK ZLUHOHVV FRPPXQLFDWLRQ IRU PHDVXULQJ WHPSHUDWXUH
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